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Trends in the market 
diode laser devices 
In the first edition of this newly-published mar- 
ket report, the emphasis is uniquely three-fold: 
substrates, epitaxial wafers and devices.This 
article deals principally with the latter segment. 
It provides some of the highlights of the 
report’s findings for diode lasers over the peri- 
od from 2000 to 2005. 
This industry is known for its mix of 
different types of device and different 
business approaches, While some device 
types have suffered during the recent industry 
downturn for others market value has been 
sustained. Overall, the market suffered one 
of the first declines in fortunes in its history 
last year but should return to positive growth 
this year. However, it will not have returned 
to the ‘glory days’ of 2000 until 2003 at the 
earliest. 
Diode lasers form the strongest market by value 
in the total optoelectronics field. Note that LEDs 
are the dominant component type in terms of 
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volume of units shipped p.a.The market was 
worth US$5.8 bn in 2000, falling to US$3.5 bn in 
200 1. Good growth will see the diode laser mar- 
ket sector increase to a value of US$7.9 bn by 
2005. 
The market by application is shown in Figure 1. 
Also shown isTable 1 which summarises some of 
the key applications of diode lasers by wave- 
length. 
Naturally, the leading application sector is that 
for telecoms, followed by consumer and comput- 
er.The rest of the market is made up of industri- 
al, military/aerospace, automotive and ‘other’ e.g. 
medical and energy. 
The telecom laser market fared the worst with 
over 15% reduction in market size from 2000- 
2001. Other sectors also fell or suffered a fairly 
static market situation. Conversely, it is the 
major sectors which will enjoy the best growth 
rates when the market resumes its upward 
progress. 
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The report also analyses the diode laser market 
according to component type.These are chosen 
by wavelength and power output. Coverage thus 
includes not only small signal devices such as 
those for fibre telecoms and CDROM but also for 
laser pumping and CD/DVD writing. Each of the 
sectors can be further subdivided for what has 
become a very complex marketplace. 
Furthermore, as shown for substrates and epi- 
wafers, the market can be split according to cap 
tive and merchant manufacture. However, many 
of the major players also choose to operate in 
both areas meeting their own internal needs as 
well as selling devices on the open market.The 
report profiles over 40 of these companies so as 
to illustrate the wide diversity of players in the 
market. 
While the recent poor showing in the market 
for opto devices has received a great deal of 
attention there are a signs of encouragement 
amongst the industry. It is certainly not an 
obsolescent market rather it is one which is 
continually reinventing itselETw0 important 
areas of devices as covered in the report 
exemplify this. 
On the one hand the technical progress in the 
diode laser business is responsible for market 
growth through product innovations such as 
the DVD player. On the other the diode laser is 
also replacing existing light sources, e.g. the tra- 
ditional laser is making way for compact high 
power diode lasers (HPDLs). Later on we may 
also see new diode laser types used in general 
illumination. 
Nevertheless, the marketplace is dominated by 
fibre optic applications. Strong progress in the 
Table 7 Selection of applications for different types of diode laser. 
other areas, such as excellent sales of DVD 
players and games consoles, were not - and 
will not be - sufficient to offset the recent 
fibre-related downturn which had such an 
impact on the laser market that it appeared to 
all be bad. It is anticipated that while the fibre 
telecoms may take some time to recover the 
steady good growth in other areas will enhance 
business prospects in the diode laser market 
until demand from telecoms picks up again 
as it surely will. Despite the cost of fibre 
installation the industry consensus is still 
against alternative methods of high bandwidth 
communications. 
As has been well covered in this magazine, the 
commercial debut of violet diode lasers (VLDs) 
is another good example of the growth 
prospects for the business.Already this new fami- 
ly of devices is seeing good take up in small-vol- 
ume / high-value markets such as instrumenta- 
tion. Furthermore, the Japanese majors have 
already demonstrated prototypes for what will 
likely become a very popular domestic and IT 
application, that of solid-state video recorders. 
However, it is not likely that this market will 
reach billion dollars status for a couple more 
years. 
The commercial debut of the VLD into the 
instrumentation sector is a good example of 
how diode lasers are succeeding in two key 
areas: 
- Replacement market for traditional lasers 
- New product innovation 
Previously, in order to exploit the short-wave- 
lengths, laser-based instrumentation largely had 
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to be built around bulky and inefficient gas 
lasers.The advantages of the VLD derive not 
only from their short wavelength but also from 
being compact and affordable.This combination 
of factors makes them attractive for a wide 
range of applications, from the life science spec- 
troscopy to trace analysis and thermonuclear 
fusion monitoring. 
The Nichia violet diode lasers have been greeted 
with enthusiasm by several companies notably 
two German companies: 
l TOPTICA Photonics AG (Martinsried/Munich, 
Germany) is exploiting the special characteris- 
tics of VLDs not only within its spectroscopic 
systems but also for graphic arts and disk test- 
ing equipment. 
l PicoQuant GmbH (Berlin, Germany) is 
specialising in single photon counting 
based on time-resolved fluorescence spec- 
troscopy for biology, chemistry and materials 
science. 
However, given the immaturity of the first 
devices, a lot of technical effort was needed to 
build a reliable commercial instrument around 
the VLD.The VLD as supplied by Nichia had to 
be adapted to the markets chosen byTOPTICA 
and PicoQuant. For example, their operating 
characteristics differ substantially from those of 
longer wavelength diode lasers. Operating at 5 V 
and a current of 40 mA, the VLDs could not sim- 
ply be used directly with the companies’ power 
supplies. 
Printing is the next important area of 
application for violet diode lasers.There is 
currently a great deal of interest in 
computer-to-plate (CTP) for ‘pre-press’.This 
involves the digital image from the typesetting 
computer being imaged directly onto the pho- 
tographic plate which is used for printing.The 
reason violet diode lasers are important is 
because their short wavelength provides for the 
first time the very high resolution for this indus- 
try. Using VLDs the high capital and operating 
costs usually associated with traditional lasers 
can be avoided.They are much larger, less 
robust, inconvenient to operate, maintenance- 
intensive and so are much less appropriate for 
the kind of harsh environment found in the 
print industry. So the newer VLD-based systems 
will not only reduce the costs and time to print 
but also enable sharper imaging. Several com- 
mercial CTP systems were to be introduced at 
the end of 200 1. 
However, while these VLDs have been success- 
fully adapted for the instrumentation market, 
they do not necessarily have a guaranteed place 
in the solid-state digital VCR market. New devel- 
opments by companies such as Coherent and 
Matsushita show that the future for this market 
could lie with up-conversion of light emission 
from longer wavelength diode lasers. Should 
this transmute into a practical low-cost optical 
pick-up with the necessary performance the 
VLD could see market share going to the IR or 
red diode laser. 
Laser lifecycle 
While there will continue to be good growth for 
all types of diode laser over the longer term, 
some types will perform substantially better than 
others.This is partly due to their position in the 
product lifecycle, e.g. the CD diode laser family is 
mature and unit prices are now very low. By con- 
trast the violet diode laser has yet to approach 
the mid-part of its product cycle and so growth 
rates are more robust. 
In two decades the diode lasers industry 
has been transformed from small-scale runs 
to generating production runs of many 
hundred millions of units of low cost units 
per year.This has arisen from the major world- 
wide effort to make diode lasers much more 
cost-effective and reliable for telecom, con- 
sumer and computer markets.This has taken 
time and a great deal of effort by many compa- 
nies who have become major players in the 
industry worldwide. 
The growth cycle for mainstream semiconduc- 
tors has stabilised to some degree that for diode 
lasers has been growing strongly for several 
years. Within this area there are product types 
that are seeing exceptional growth in both the 
short- and longer-term. Overall, they will 
return to sustained positive growth above the 
average economic growth of the worldwide 
market, making diode lasers one of the most 
impressive performers across the microelec- 
tronics industry. 
Fibre optic tele- and data-communications are 
the foundation of the laser diode success.While 
data storage applications now demand increasing 
numbers of shorter wavelength lasers, communi- 
cations require more IR devices. 
l The trend is moving towards longer wave- 
lengths as required by the needs of new 
forms of fibre optic transmission. 
Manufacture of these and related devices 
is a technology-intensive task. It remains an 
important preoccupation for most of the major 
opto component supplier companies.The laser 
market for this sector is, however, divided into 
only two general areas: 
l Signal transmission, or 
l Signal amplification (pump lasers) 
At present signal transmission is the more impor- 
tant area commanding over threequarters of the 
market. Pump lasers for EDFAs are growing in 
importance. 
l Driven by greater needs for Internet and 
multimedia, this DWM area is expected to 
see further strong growth over the next five 
years. 
Question marks still concern the size of direc- 
tions of this growth. So, too, the type of laser 
which will take greatest market share.The edge 
emitting laser (EEL) - mainly the distributed 
feedback (DFB) type - is presently the dominant 
type.The vertical cavity surface emitting laser 
(VCSEL) is gaining ground strongly effectively 
taking market share from the DFB.This is due 
to the large unit cost differential between the 
types. 
However, all future growth is predicated upon 
the growth of the Bbre optics market. Much 
expectation is made of the penetration of Bbre 
networks. Bight up to the home, Bbre has been 
mooted as the ideal information highway of the 
future, not only for office, but also domestic 
usage. 
l For data and interactive m, for example, fibre 
is a very good provider of bandwidth.The 
question mark which always stood against 
such developments is that associated with 
installation costs. 
With novel new approaches to high bandwidth 
data transmission in prospect, such as wireless 
mlllimetre wave or free-air lasers, the future suc- 
cess of Bbre is not as guaranteed as it may once 
have looked. Equally well, the future double-digit 
growth of the required opto components may 
well not appear as industry observers would 
have forecast. 
Overall, the next five years will see great mar- 
ket activity in this application sector. However, 
this growth will see average prices remaining 
under severe pressure in a competitive 
environment. 
Price is king 
As we showed in the previous articles, the 
diode laser materials industry is continually 
under pressure to lower prices.The pressure 
comes from device makers who must also meet 
the need for drastically lower unit prices.They 
are adopting newer processes which are more 
efficient and therefore of higher yield of good 
devices. Even so despite significant market 
expansion the market value will continue to lag 
behind that of units shipped as a result of falling 
prices. 
2002 will be a watershed for most areas of the 
diode laser industry. Not only will it see the 
much-desired reinvigoration of the market but 
also the serious commercial exploitation of the 
new device types. By the end of the year the vio- 
let diode laser will have reached the fast stage of 
mass dissemination even though there is as yet 
no consensus as to which sub-type will achieve 
market dominance. 
HPDLs will also have reached the next stage of 
market expansion with further replacement of 
existing energy sources for materials processing 
and so on. Over the long term this could have 
the better prospects for a steadier and more 
reliable market compared to that of Iibre tele- 
coms.The latter has all the signs of emulating 
the dynamics of the IC memory business which 
has yet to see and end to the cycle of ‘boom 
and bust’. 
Finally, the report catalogued more companies 
than ever in the history of the business.While 
some of the inevitable consolidation is already 
underway, much more will follow as start-ups 
and spin-offs collapse or become absorbed in 
the larger corporate players in the business. 
Certainly it looks likely that the industry will 
continue to be dominated by the Top 10 
players featured in the report. Optical data stor- 
age applications whether for IT or consumer 
look set to remain in the hands of Japanese 
corporations. It will be in the telecom sector 
where most activity will be seen as new 
companies spring up eager to capitalise on 
market niches. 
The full market report: “Diode Laser Materials & 
Devices -A Worldwide Market & Technology 
Overview to 2005” (ISBN: 185617 386 0) is avail- 
able from the publishers Elsevier Advanced 
Technology (tel: +44 1865 843 3666; e-mail: 
eatsalesOelsevier.co.uk) 
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